In order to investigate the historical water quality state and identify the factors causing modern environmental degradation in a prairie lake, total organic carbon (TOC), total nitrogen (TN), stable carbon isotopes of organic matter and total phosphorus (TP) from lake sedimentary core with high resolution age frame were analyzed. The results show that the values of proxies (TOC, TN, TP, δ 13 C, C/N) increased significantly after 2000 compared with before, which indicates Lake Hulun has heightened nutrient level and pollution extent, thus induced growth of algal bloom and water quality deteriorated after 2000. Since the event of decreased river discharge and lowered water level began in 2000 corresponds extremely well with our sedimentary records that nutrients pollution and eutrophication occurred in Lake Hulun at the same moment, the change of river discharge can be seen as the primary and direct reason of lake water quality deterioration in this period. In addition, the increased wind and water erosion as a result of serious and widespread destruction of grassland in Lake Hulun basin is the potential factors for changing the nutrients concentration in Lake Hulun.
INTRODUCTION
Lake sediment, as a high-resolution geological archive, has extensive records of past environmental changes Lake Hulun is located in a sparsely populated, agricultural, and industrial steppe area in the northeast part of Inner Mongolia, China (Figure 1(a) ). The area has relatively few anthropogenic factors affecting the lake water ecosystem; however, the environment of Lake Hulun has deteriorated and experienced eutrophication with algae blooms in recent years due to the high nutrient concentration in lake water (Li et al. ) . It is important to know the source of nutrient pollutant loading to understand the process of environmental degradation in Lake Hulun. Unfortunately, available data about nutrient levels of surface water, pollutant loading to the lake and human activities in the basin are sparse. Furthermore, because only a few instrumental and documentary records are detailed, it is difficult to identify the changes in lake water quality over a long time-scale and determine whether those changes are induced by anthropogenic activities or natural changes. Paleolimnological reconstruction using the paleoenvironmental proxies archived in the lake sediment have been successfully used to trace the changes of nutrient dynamics and the eutrophication process in lakes and can therefore be used to investigate the history of 299 water quality state of Lake (Brenner et al. ; Rosenmeier et al. ; Wang et al. ) . In this study, the measurement of total organic carbon (TOC), total nitrogen (TN), δ 13 C and total phosphorus (TP) were conducted in a high resolution dated sediment core. The objective was to trace the change of the water quality state of Lake Hulun in the last 60 years using these proxies for paleolimnological indicators, as well as infer the factors of effect on recent water quality deterioration of Lake Hulun.
METHODS

Study area
Lake Hulun (48
in a steppe area in the northeast part of Inner Mongolia, China (Figure 1(a) ), is the fifth largest lake in China with a maximum surface area of 2,339 km 2 and maximum water depth of 8 m (Xu et al. ) . The basin of Lake Hulun is transboundary between Mongolia and China, of which about 63.7% of the total basin area of 256,000 km 2 belong to Mongolia (Sun et al. ) . In the whole of the lake basin, however, most land areas are covered by the steppe grassland and almost all of the grassland was used for grazing (Onda et al. ) . Two rivers control the main input sources of Lake Hulun, of which Kherlen river basin has about 95% slope runoff yield and concentration are from Mongolia (Sun et al. ) , and Urshen river is derived from Buir Lake (Figure 1(b) ). Xinkai river lies north of the lake, is an intermittent river which flows out when lake elevation exceeds 543.4 m.a.s.l. Since the water level declined sharply in the past years, Lake Hulun had become a closed lake without outlet. Monitoring data of Lake Hulun in the past 10 years (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) shows that the content of Chlorophyll-a in Lake Hulun ranged from 3.31 mg/m 3 to 10.36 mg/m 3 , which is in a relative low level (Liang et al. ) , this phenomenon could be caused by the low air temperature in Lake Hulun basin (mean annual air temperature is 0.3 W C) that inhibits the microbial growth process in the lake. In addition, the concentration of dissolved oxygen 
RESULTS AND DISCUSSION
Profiles of C%, N%, C/N, δ 13 C and TP and its The availability of dissolved CO 2 in lake water is a vital factor to control the carbon isotopic composition of phytoplankton organic matter. Because of discriminating against 13 CO 2 , phytoplankton preferentially removes lighter 12 C from the dissolved CO 2 in epilimnetic waters during photosynthetic uptake (Hodell & Schelske ) . In addition, lake waters are sensitive to phytoplankton productivity-driven (Figure 4(c) ), and the lake has become a closed lake without outlet. As a result, the nutrients in Lake Hulun were greatly inspissated due to lake water evaporation. The water quality investigation for TP and TN in Lake Hulun showed the lake was in a relatively low trophic condition before 2000; however, the lake quality became worse year by year after 2000 ( Figure 5 ).
This event is extremely corresponding to our sedimentary records that nutrients pollution and eutrophication occurred in Lake Hulun since 2000, which indicates the reduction of river discharge could be the primary and direct reason of lake water quality deterioration in this period. 
CONCLUSIONS
Our study of the proxies of TOC, TN, TP, C/N ratios, and 
